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DECLARATION UNDER RULE 131 

I, CAROL A. WESTBROOK, HEREBY DECLARE AS FOLLOWS: 

1 . I am the named inventor of the subject matter claimed in the referenced U.S. patent 
application, Serial No. 07/784,222, filed October 28, 1991. 



2. I understand that the Patent and Trademark Office Examiner in charge of examining 
this application has cited against my application the following publication: 

Tkachuk et ah, "Detection of bcr-abl Fusion in Chronic Myelogeneous Leukemia by in Situ 
Hybridization," Science 250: 559-562, 1990. 



A: 168004<3LMS01!.DOC) 



• 



3. The invention of claims 1-3 and 5-35 was made and tested in the United States prior 
to October 26, 1 990, and therefore prior to publication of the cited article by Tkachuk et ah 

4. The fact that the invention of claims 1-3 and 5-35 was made and tested in this 
country prior to October 26, 1 990 is evidenced by studies set forth in the attached notebook extracts 
(Exhibit A). Among other things, this Exhibit sets forth the following studies which exemplify the 
practice of my invention: 

a) Possession and use of the c-Hu-ABL, PEM12 and MSB-1 probes in in situ 
hybridization experiments for detection of chromosomal aberrations in leukemic 
cell lines and in blood cells from patients with leukemia (Pages 1-2 and 5-43 of 
Exhibit A). 

b) Identification of doublets in the chromosomal DNA of leukemic cell lines and blood 
cells from patients with leukemia using distinguishably labeled probes specific for 
the c-H-abl and bcr genes. (Pages 1 -2, 5-6 and 2 1 -24 of Exhibit A). 

c) A detailed protocol for detection of the c-H-abllbcr fusion gene, using 
distinguishably labeled probes specific for the c-H-abl and bcr genes. (Pages 5, 7- 
11, 13-22, 24, 26-31, 33-43 of Exhibit A). 

A: 168OO40LMSO1I.DOC) 



Each of items a) through c) as represented in the attached Exhibit were carried out in this country 
prior to October 26, 1990. 

5. All statements made in this Declaration of my own knowledge are true and all 
statements made in this Declaration on information and belief are believed to be true, and these 
statements are made with the knowledge that willful false statements and the like are punishable by 
fine or imprisonment, or both under 18 U.S.C. §1001 and may jeopardize the validity of this 
application or any patent issuing thereon. 

Carol A. Westbrook 



Date 
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arrdc\ 

Cells were intact, unlike Varga who had been frozen. Preparation fairly 
clean, moderate background. 

3. Positive control slides. SupB13-MSB/ABL had very yellow nuclear 
background staining, poor hybridization and no doublets seen. Bad prep 
for unclear reasons. But the high yellow nuclear background is similar to 
the first succussful run - may be a property of the cell line, or may need 
different treatment. Will think it over! 

BV173-PEM/ABL with good hybridization, little background, multiple 
clear doublets in the majority of cells. 

"RULES OF THE ROAD" FOR INTERPRETING AND COUNTING PREPS: 

1. Count only intact nuclei with clearly visible rim. Skip smudged, 
partly smashed, or fractured nuclei. 

2. Count only nuclei which have instantly obvious red and green 
signals. If one of the colors is missing from the first sight of the nucleus, 
skip it. 

3. Score only obvious doublets. If inconclusive, look carefully for 
other single signals in other parts of nucleus. If still not sure and no single 
signals seen, skip it. If other single signals seen, count as "no doublet". 

4. Do not count in areas of high background or debris on the slide, or 
in areas where nuclei are clumped and obscure the individual nuclear 
borders. 

PROBLEMS WITH COUNTING: 

1. Can only count one or two nuclei in a field at a time before the red 
fades, so in fields with lots of nuclei, only a few get counted. May 
circumvent this somewhat by partially closing down the first diaphragm 
along the tube, just outside the lamp housing. 

2. Difficult sometimes to define what is a doublet: how close must be 
a translocation and how close by chance? More than the diameter of the 
signal away? Not a constant number! Need to hybridize and count some 
normals (oops, no negative controls!). 

3. Signals in slightly different planes of focus means will miss several 
if not constantly playing with fine focus. 

4. Tiring! Need to set up scope on a more comfortable table! 

Took 32 photos, ASA 800, will develop at 800. Exposure times were around 
7-10 seconds, tried to expose until the red faded. 



Still need more amplification, more blocking, and better washing. 



In Situ Amplification Steps and Reagents Yaremko 



Bio 



\ 



DigX 



«» 



AyidinTexasRed \ 
anti-Digoxigenin Detection 
(sheep) Reagent »1 



AvTxRe d |2S 
Bio. A 

f|t>-$> 



b 



AvTxRe d 
nn 



S 



anti-Sheep (in rabbit)-FITC** 
Detection Reagent *2 




nn 

AyTxR^, 



Bio" 




Bio — AvTxRed 



AvTxRed ** 



e ytj 



Ay — -Bio— 
Tx 
Red 



AvTxRed 
nn 

0 





** 



K Bio 

// 



ftyTxRe d 



4\ 



.'Bio 



AYidin Texas Red ** 
Detection Reagent *4 



Bio-anti- AYidin 



Bio 



G V** 



AvTxRed 



Detection Reagent *3 



k A x=,i^#-A 

feed 'I J— 



.G 

"4* 



** 




25 



/y In [at- Ads Um,^fiy\ 



^ f ^ Uc " 9 '" //69 ° 



26 



i. 



ahum 




u 



JL 




UAL 



3. 



SupBI3 



a- 



4- ALU n&wiJ 7i M.<>e//\kL.5 j C"yu^ 



>r. ALH 



c Pzm/aql 



4 



7 



JUL 





















Jft.tk JBL XAUSK jjfraOlM ^(1 


1 iTOli 








v6oo 


10 / to 


























CfiynMmjL fkrw FrOU ) l /z° cm-~70° } 6f>U i dA^ - 




tftCfrruJ?* hrtb E ^nm4h/ma.midi' -/ 70° xtrmfh. 371 .. 



27 



/VI tt ^ 







Q^o-nixi, (&rw4j ) frjf,^ Idlo rtt - Color? fig > 

^lAAd ^ooti^ cj/jrifcjdL} uXzM zhA pol ypoid fawwi. 



louf.ly p^tm -T nae/f tu^Jh m fo 9^7* ale dloyj^ 



AJmyal 'Tyuitma //rite M£m < * pwpfrap, ft frc 




Cult nff Ship* 0f TvUMMOUj -yn^ocA it te fm (H pos$tjp/L 

t» MfM- v^'cUd Specimen /'n l<vedj '< 



fx)/// db a. calla^aaJL diApd/&7\ f o/rj -flyafafa > 



I f.f* yyn p»A§f^iu^diJuj^. info .30 W tizO ~* ludf dD"* 



' .Microscope: ZfSss Kb. ml in oP-F>if - umM hru hr^n/to^ 



28 




I. Detection steps, yesterday's run. 
•J II. Begin new hybridization run w/ PEM/ABL 
III. Colon tumor disaggregation, cont'd. 



I. Detection steps: 

A. Remove coverslips, wash X3 50% formd. at 40 C. 

B. Wash X3 for 3 min, 4X SSC, 40C. 

C. Blocking: used 50/50 5% BSA/SSA. 

D. Detection/amplification: see diagram page. 

II. New hybridization run. Will use following slides: 



1. CML colony slide W-150, Day 0, 7,8 

2. CML colony slide W-150, Day 0, 9.10. 

3. BV 173, pos. control. 

4. ALH 8/13, neg. control. 

5. Vargos, ALL BM 

6. Lord, ALL PB 

7. J Smith, ALL 

8. Orzell, ALL 




All to be done with 
Pem/ABL. 



DNA preparation: 



Probes used, PEM-12-digX 
ABL-biotin ^ 



PEM12 ABL placDNA 



#1 
#2 



/44 
/44 



«20 
/20 



4 
v4 



ssDNA KOAC 
A 



3, 



EtOH 

500 
-500 



_ all used 



Dex/Form 

20/20 
20/20 



Combine, -70 X30 min, spin, dry, reconstitute. 

+70 X5 min, then 37 until use. . Al n «uA 

Slide prep: 

vC- Slide warmer 65 C X4 hr. 
Vl RNAse XI hr, 37 C. 
\A. Wash 2X SSC X4 2 min. 
\4. Dehydrate & dry. 

70% formd. 70 C X2min. 



/6. Dehydrate & dry. 

yl. Proteinase K 37 C 7.5 min. 

vt. Dehydrate & dry. 

i/9. Apply probe & seal. 

<^[0. 90 C x2 min, then 37 C o/n. 



III. 



Colon tumor disaggregation: 
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I. Look at slides from last two runs, 
.uuia. II. Start hybridization on same pts. as before, MSB/ABL 

III. Nick-translate more probes. 

IV. Order materials for colon disaggregation and 
rhodamine 600. 

I. Slide: !! {Background very bad! In all slides except colon tumor slides, a 
fine green "snowstorm" of nonspecific fluorescence. Probably because of 
reconstitution of anti-digX (rabbit) in sheep rather than rabbit by mistake. 
Otherwise probes worked well, but slides of leukemia pt. and cell lines not 
evaluable because of background. 

Colon tumor slides with not enough penetration of probes, and not 
enough single cells. Will try these again with stronger and longer 
proteinase K digestion. 

II. New hybridization run. Will use following slides: 

not fc> Y colon y slide w " 15 °> Da y °> n > 12 / 

> &&K^s W L colony slide W-150, Day 0, 17,18 l&Y to be done with 

% 3. SUPB13, pos. control. PE^ABL. 

Jfi!S>^ 4. ALH 8/13, neg. control. ^ 

^ 5 - Vargos, ALL BM 3-8 to be done with 

6. Lord, ALL PB MSB/ABL. 

7. J Smith, ALL 

8. Orzell, ALL 

DNA preparation: Probes used, MSB-digX 10/1/90: 10 ul/slide 

ABL-biotin 10/1/90: 5ul/slide 

MSBl i^I ABL placDNA ssD 

^fek / *30* -4£~ 
M/A - 30 6 

Combine, -70 X30 min, spin, dry, reconstitute. 
+70 X5 min, then 37 until use. 

Slide prep: 




\K Slide warmer 65 C X4 hr. 6. Dehydrate & dry. /o^ v 

V^RNAse XI hr, 37 C. 7. Proteinase K 37 C 7.5 min. * A\ 

\X Wash 2X SSC X4 2 min. 8. Dehydrate & dry. Atf s 

(3>) Dehydrate & dry. 9. Apply probe & seal. 

5. 70% formd. 70 C X2min. 10. 90 C x2 min, then 37 C o/n. nV 



>() . ' I <)■ 
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III. Nick translate. DigX-UTP 

Exp.DNA RxnB dNTP or hio-UTP H2Q DNase DNApol. 

Abl k k 4 /(bio) /2 3 < 4 

msb %, * 1 4(° igx) *i i y 4 

Pern n * v^(DigX) ^3 4 4 



DNase dilution 1 in 9= 1:10 

1 of 1;10 into 9 = 1:100 
3 of 1:100 into 12 = 1:500. 

Combined all but DNA pol. Reaction started: #3^^ 
DNA pol added at: 3 • ^ f . 

Reaction stopped w/ 5 ul 200mM EDTA, 10' at 65 C. 
Will run on minigel in A.M. 

IV. Order supplies , 2 of each: 

1. Sigma D5527 Dulbecco's PBS 500ml $8.50 

2. Sigma H 8389 CMF-Hank's BSS 500ml $9.25 

3. Vector: Rhodamine-600-Avidin D A-2005 $50 5 mg. 



" fojf pod . 
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-firs* ow- A-sWi^ 



AKofU nick. +V(Mi5(afl^ rc***^ - 

Ju, Colon -b^kmcj W; jfofu Y ^f^'- ^ 

(j,// trnkdi. -t/tw aA 6 ^ 



Uml^ fid + SSUL 
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90- 1 1 690 COLON TUMOR AND ADENOMA 
Blocks number: C £ ; Q - 



—4 



L<4 



4-6 microns 



40-50 microns 



4-6 microns 



Unstained 



V 

STAIN H&E 




UNSTAINED 



STAIN H&E 



Unstai ned 



ifcA 



(/);// £1H. (mch/^cl z&dti - 7 fatfoi shum +o look jn. viuxl 
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I. Nick translate 

II. Make enzyme solutions and paraformaldehyde, 
Tris quencher 

III. Pick up slides from T. Montag 

IV. Acquire tissue from pathology. 

I. Nick translate. DigX-UTP 

Exp.DNA RxnB dNTP or bio-UTP H2Q DNase DNApol. 



AM 


4 


5 


5 


5 (bio) 


23 


4 


4 


MSB 


6 


5 


5 


5 (DigX) 


21 


4 


4 


Pern 


4 


5 


5 


5 (DigX) 


23 


4 


4 




DNase dilution 1 in 9= 1:10 

1 of 1:10 into 9 = 1:100 
3 of 1:100 into 12 = 1:500. 



Combined all but DNA pol. Reaction started: 8:35 AM 

DNA pol added at: ✓ 

DNAse stopped w/Jff at 65 C at: |tr f\ 

DNA pol. cont'd xl hr, stopped w/ 5 ul 200mM EDTA at: 



3 b' 



Ran gel: 




7 \- f\ b \ _ A/bfe 



12- 



u J 




Success! So repeated reaction with more Peml2 & MSB 1: 
Nick translate. 

Exp.DNA RxnB dNTP DigX-dUTP H2Q DNase DNApol. 

MSB 6 5 5 5 (DigX) 21 4 4 

Pern 4 5 5 5 (DigX) 23 4 4 

♦(prepared 2 reaction tubes of each) 

DNase dilution 1 in 9= 1:10 

1 of 1:10 into 9 = 1:100 
4 of 1:100 into 16 = 1:500. 
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Combined all but DNA pol. Reaction started: 1:50 PM 

DNA pol added at: 3- 50 * < 0 , 

DNAse stopped w/ 10* at 65 C at: 3 r/v\ 

DNA pol. cont'd xl hr, stopped w/ 5 ul 200mM EDTA at: 



Zf & 0 



Ran gel: 



5»-w/ //K Try + ^ 
Autocide m AW ■ 

\f),ll mak & t> o 




irtfe 15* ^ 
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T- LY I. Hybridization run 

II. Paraffin tissue disaggregation protocol 

III. Prepare enzyme solutions 



Hybridization run. Will use following slides: 
CML colony slide W-150, Day 0, 11,12 
CML colony slide W-150, Day 0, 17,18 
•4. BV173, pos. control. 
A. ALH 8/13, neg. control. 
4. Vargos, ALL BM 
'0. Lord, ALL PB 
•7. J Smith, ALL > z- 
4. Orzell, ALL > ^ 
J(. SUPB13, pos. control. 
10. ALH neg. control. 

Total of; 14 >lides. 8 for PEM/ABL, 6 for MSB/ABL. 



1-4 to be done with 
PEM/ABL. 

9-10 to be done with 
MSB/ABL. 

5-8 w/ both. 



DNA preparation: 



Probes used, MSB-digX 10/22/90: 12 ul/slide 
ABL-biotin 10/22/90: 5ul/slide 
PEM12-DigX 9/22/90: 12 ul/slide 



ail. «W 



MSBl PEM ABL placDNA ssDNA KOAC EtOH Dex/Form 

P/A - ^4 40 8 8 15 500 40/40 

M/A 72 - 30 % X $r 1.1 500 30/30 

Combine, -70 X30 min, spin, dry, reconstitute. 
+70 X5 min, then 37 until use. 

Slide prep: 

1. Slide warmer 65 C X4 hr. 

2. RNAse XI hr, 37 C. 

3. Wash 2X SSC X4 2 min. 

4. Dehydrate & dry. 

5. 70% formd. 70 C X2min. 

II. Tissue disaggregation. 



6. Dehydrate & dry. 

7. Proteinase K 37 C 7.5 min. 

8. Dehydrate & dry. 

9. Apply probe & seal. 

10. 90 C x2 min, then 37 C o/n. 
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Span 




-yvu/Y-- 





B£/fQS 
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I. Detection steps for hybridizaton run. 

II. Cont. disaggregation protocol on fixed tissue. 

III. Order pepsin & materials for paraffin disagg. 



III. Order supplies. 



$8.50 
$9.25 



II. 



*1. Sigma D5527 Dulbecco's PBS 500ml 
* 2. Sigma H 8389 CMF-Hank's BSS 500ml 

3. Sigma: Trypsin inhibitor T 6522 100 mg. $27.15 - 

4. Sigma: Pepsin 1:60,000 P7 102 5g $49.30 ^ , 

5. Sigma Collagenase C 9407 lOOmg $31.60 ^ , 

6. Sigma Cell dissociation kit CD-I $69.50 . . ' 

^ ! 

Summary of disaggregation steps: 

Normal mucosa, minced into 2-3mm pieces. 



-* 2, 



Fixed in fresh 4% paraformaldehyde 
for 2 hr. room temp. 

i 

Quench with 0.1 M Tris XI hr. 



Wash PBS X3. 

Trypsin soln. (37 C) and pipetting 
several times. 



Placed in CMF-BSS 
Kept at 37 C til enz. ready 

Incubated with combined 
collagenase/trypsin soln. 
45 min, 37 C. 



Wash PBS X3. 



Added double volume 
PCS. 

4 

Trypsin soln. alone (37 C) 
Several rounds of pipetting. 

^ i/ ^Stored 4 C. 

Spin, divided pellet. V < ^aPl ' 

s ^ — 

Fixed in fresh Hypotonic KC1 ^JA 

4% paraform. 3:1 fix. 
Quench in Tris. x ' 

Reconstitute in PBS. 

Fixed, trypsin (£)Fixed, combo /gxFresh, combo, post- ^JFresh, combo, 
alone enz. tx. ^rix paraform. ^post-fix 3:1. 



\ 



Bio 



In Situ Amplification Steps and Reagents 



** V sk 

AyTxRe d 



DigX 

iTL'AUIIi J v. 



Bio 




Bio— AyTxRed 



Yaremko 



t 



anti-Digoxigenin ^Detection \ \ u 
(sheep) ( Reagent *1 ' 



Gya 



Av 



AvTxRed** ^ 

>s \ 



Av 



AvTxRe d 



AvTxRed 




T 

AYTxRfd 



. AvTxRe d 
\ at* 




AYT^Red 



anti-Sheep (in rabbit)-FITC** 
Detection Reagent *2 



GV** 




** — 



AvTxRed / 




Y Avidin Iwag Re d n 
\ Detection Reagent **4 



.Av Bio 

Detection Reagent *3 JTx j| 




A^TxRq d 
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T; I. Evaluate colon disagg. samples. 

II. Hybridize colon sample if O.K. 

III. Collect more colon: Tumor + normal. 

IV. Evaluate slides from last run. 

I. Colon samples: 

A. Fixed, trypsin alone: good dispersion of cells, but still many 
clumps. Cytoplasm still largely intact. Nuclear detail good! 

B. Fixed, combo collagenase/trypsin followed by trypsin: good 
dispersion of cell, better than trypsin alone. Cytoplasm often stripped from 
cells. Nuclear detail remains good. 

C Fresh, combo treatment, post-fixed in 3:1 fix: No cells. 

D. Fresh, combo treatment, post-fixed paraformaldehyde: Cells 
destroyed, poor detail, poor staining, but disaggregated. 

Conclusion: Fixed cells give better preservation with adequate dispersion. 
Will hybridize some from both the fixed preps to compare. 

II. Hybridization: Eight slides to be done with MH5.15^fe£B**». D|q V 

1. Fixed trypsin alone with glue solution on slides. ^ - - 

2. 

3. Fixed trypsin alone, no glue. 

4. Fixed, combo enzyme treatment, with glue-treated slides 
^ tut tt it 

6. Fixed combo treatment, no glue. 

7. Touch prep, 90-11760, 95% alcohol fixed. 

8. JK control normal lymphocytes. 



MH5.15 Plac. DNA ssDNA KoAC ElOfl 



Dextr/ Formam. 
40/40 



Combine, X30 min, spin. Reconstitute, 5 min at 70 C. 37 C til use. 



Slide prep: 3 
\Ay Slide warmer 65 C X4 hr. 
SL. RNAse XI hr, 37 C. 
Wash 2X SSC X4 2 min. 
Dehydrate & dry. 
u5f 70% formd. 70 C X2min. 



Dehydrate & dry. 

7. Proteinase K 37 C 7.5 min. 

8. Dehydrate & dry. 

9. Apply probe & seal. 

10. 90 C x2 min, then 37 C o/n. 



nr. cMhdt 



